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(57) ABSTRACT 

A GPRS system having multiple GGSNs connected to a 
public network, for providing a packet-based mobile service, 
comprises: an SGSN for controlling a connection operation 
according to a session request of a mobile terminal for 
receiving the packet-based mobile service, and transmitting 
a packet according to a connected session; a multiple GGSN 
unit including a plurality of sub GGSNs, selected by the 
SGSN according to a session request by the mobile terminal, 
for transmitting and receiving packets; a DNS for storing 
DNS names and IP information in the GGSNs of the 
multiple GGSN unit according to selection of the SGSN; an 
operator network for managing the DNS and communica 
tion; and an edge router for performing packet routing 
between the GPRS system and the public network. 
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GPRS (GENERAL PACKET RADIO SERVICE) 
SYSTEM WITH MULTIPLE GGSNS (GATEWAY 
GPRS SUPPORTING NODES) AND METHOD FOR 

SELECTING GGSN 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application is based on Korea Patent Appli 
cation No. 2002-82873 ?led on Dec. 23, 2002 in the Korean 
Intellectual Property Of?ce, the content of Which is incor 
porated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] (a) Field of the Invention 

[0003] The present invention relates to a GGSN (gateway 
GPRS supporting node) in a GPRS (general packet radio 
service) system. More speci?cally, the present invention 
relates to a GPRS system having multiple GGSNs and a 
method for selecting a GGSN for increasing system capa 
bility through distribution and enabling ?uent management 
according to traf?c variation. 

[0004] (b) Description of the Related Art 

[0005] A GPRS system is a packet-based radio commu 
nication service, Which became available in 2000, guaran 
teeing mobile phone and computer users access to the 
Internet Without interruption at the 5 6 through 114 Kbps data 
speeds. 
[0006] Because of fast data transmission by the GPRS 
system, the users may take part in video conferences, and 
use a mobile device as Well as a notebook computer to 

perform interactive communication With multimedia Web 
sites. 

[0007] The GGSN links an inner GPRS netWork of the 
GPRS system to a public netWork. All the packets transmit 
ted by a mobile station are provided to the public netWork 
through the GGSN, and all the packets on the public netWork 
are transmitted to the mobile station through the GGSN. 

[0008] Therefore, the GGSN functions as a gateWay for 
performing routing betWeen the inner netWork and the 
public netWork. 

[0009] FIG. 1 shoWs a block diagram of a general GPRS 
system. 

[0010] Referring to FIG. 1, the GPRS system comprises 
an SGSN (serving GPRS supporting node) 101, a GPRS 
netWork 102, a GGSN 103, an operator netWork 104, an EA 
(foreign agent) 105, a DNS (domain name system) 106, a 
DHCP (dynamic host con?guration protocol) 107, an edge 
router 108, and a public netWork 109. 

[0011] The SGSN 101 is session-connected to the GGSN 
103 selected in response to a session request by a terminal 
so as to perform packet transmission in the connected 
session state. 

[0012] The operator netWork 104 is provided betWeen the 
GGSN 103 and the public netWork 104 so as to perform 
communication With subsidiary devices including the DNS, 
the DHCP 107, and the EA 105 in addition to the GGSN 103. 

[0013] Also, the edge router 108 adjacent to the public 
netWork 109 is a ?nal end of the GPRS system, it operates 
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a routing protocol including the RIP (routing information 
protocol) and the BGP (border gateWay protocol), and 
performs a security function in the like manner of a ?reWall 
or the IPSEC (Internet protocol security protocol.) 

[0014] The neXt tWo points regarding the GGSN 103 in the 
GPRS system as shoWn in FIG. 1 need to be considered. 

[0015] First, the GGSN 103 functions as a gateWay 
betWeen the public netWork 109 and the GPRS netWork 102. 
When a problem occurs in the GGSN, the GPRS system no 
longer provides any service, and in particular, users Who 
employ static IPs (Internet protocols) cannot set sessions. 

[0016] To solve the above-noted problem, the GGSN 103 
is realiZed as fault-tolerant hardWare and softWare, and a 
method for using both hardWare and softWare is sometimes 
used. HoWever, this method increases the cost of building 
GGSNs With respect to the standby mode, and Wastes 
resources since the GGSN does not have a processing 
function in the standby mode. 

[0017] Second, the GGSN 103 may also function as a 
packet router because it is a ?nal end of GTP (GPRS 
tunneling protocol) messages tunneled by the GTP. 

[0018] Therefore, general packets transmitted and 
received by application programs of a mobile station are 
provided Within the GGSN 103, and the general packets are 
routed by an IP layer. Hence, the GGSN 103 has a perfor 
mance problem that commercial routers on the Internet have. 

[0019] To solve the problem, an ef?cient hardWare and 
softWare structure is required so as to process traf?c reached 
by the GGSN 103 Without delays. 

[0020] HoWever, the traf?c required from the GGSN 103 
is not determined at the instant of arrangement, and the 
required traffic may be increased or decreased depending on 
the number of users on the public netWork 109. Therefore, 
the GGSN 103 needs ?exible processing performance in 
preparation for traffic increase and decrease. 

SUMMARY OF THE INVENTION 

[0021] It is an object of the present invention to provide a 
GPRS system With multiple GGSNs and a GGSN selecting 
method for con?guring multiple GGSNs in the GPRS sys 
tem and processing a public netWork through a plurality of 
nodes rather than Without processing the public netWork 
using a single node, thereby increasing system availability 
through distribution and ?uently managing traffic increase 
and decrease. 

[0022] In one aspect of the present invention, a GPRS 
(general packet radio 10 service) system having multiple 
GGSNs (gateWay GPRS supporting nodes,) connected to a 
public netWork, for providing a packet-based mobile service, 
comprises: an SGSN (serving GPRS supporting node) for 
controlling a connection operation according to a session 
request of a mobile terminal for receiving the packet-based 
mobile service, and transmitting a packet according is to a 
connected session; a multiple GGSN unit including a plu 
rality of sub GGSNs, selected by the SGSN according to a 
session request by the mobile terminal, for performing a 
gateWay operation betWeen the GPRS system and a public 
netWork so as to transmit and receive packets; a DNS 
(domain name system) for storing DNS names and IP 
(Internet protocol) information in the GGSNs of the multiple 
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GGSN unit according to selection of the SGSN, and man 
aging the same; an operator network connected betWeen the 
multiple GGSN unit and the public network, for managing 
the DNS and communication; and an edge router provided 
at the ?nal end point of the GPRS system, for performing 
packet routing betWeen the GPRS system and the public 
netWork. 

[0023] Each sub GGSN in the multiple GGSN unit man 
ages address areas of a static IP and a dynamic IP. 

[0024] The edge router has a routing information table 
according to address areas of a dynamic IP and a static IP 
allocated to the sub GGSN of the multiple GGSN unit, and 
uses the routing table to route the packet received from the 
public netWork to the corresponding sub GGSN. 

[0025] In another aspect of the present invention, a 
method for selecting a GGSN (gateWay GPRS supporting 
node) using a dynamic IP in a GPRS (general packet radio 
service) system including an SGSN (serving GPRS support 
ing node) for controlling a connection operation according 
to a session request of a mobile terminal for receiving the 
packet-based mobile service; a multiple GGSN unit includ 
ing a plurality of sub GGSNs, selected by the SGSN 
according to a session request by the mobile terminal, for 
transmitting and receiving packets; and a DNS (domain 
name system) for storing DNS names and IP (Internet 
protocol) information in the GGSNs of the multiple GGSN 
unit according to selection of the SGSN, comprises: (a) the 
SGSN receiving a session connection request provided by 
the mobile terminal, and enquiring for a GGSN IP address 
using the DNS name; (b) the DNS checking that the GGSN 
IP address enquiry from the SGSN has been received by the 
DNS name, and notifying the SGSN of IP addresses of all 
the GGSNs having the corresponding DNS name; and (c) 
the SGSN randomly selecting one of the GGSNs from 
among the IP addresses of the GGSNs received from the 
DNS, and transmitting a session connection request message 
to connect a session, and providing a packet-based mobile 
service to the mobile terminal. 

[0026] In still another aspect of the present invention, a 
method for selecting a GGSN (gateWay GPRS supporting 
node) using a static IP in a GPRS (general packet radio 
service) system including an SGSN (serving GPRS support 
ing node) for controlling a connection operation according 
to a session request of a mobile terminal for receiving the 
packet-based mobile service; a multiple GGSN unit includ 
ing a plurality of sub GGSNs, selected by the SGSN 
according to a session request by the mobile terminal, for 
transmitting and receiving packets; and a DNS (domain 
name system) for storing DNS names and IP (Internet 
protocol) information in the GGSNs of the multiple GGSN 
unit according to selection of the SGSN, comprises: (a) the 
SGSN receiving a session connection request from the 
mobile terminal, and enquiring for a GGSN IP address using 
the DNS name; (b) the DNS checking that the GGSN IP 
address enquiry from the SGSN has been received by the 
DNS name, and notifying the SGSN of IP addresses of all 
the GGSNs having the corresponding DNS name; (c) the 
SGSN randomly selecting one of the GGSNs from among 
the IP addresses of the GGSNs received from the DNS, and 
transmitting a session connection request message to stand 
by for receipt of a success response message; (d) the SGSN 
removing a corresponding GGSN, randomly selecting 
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another GGSN, and transmitting a session connection 
request message to it to repeat (c) until the success response 
message is received, When the SGSN has not received the 
success response message; and (e) the SGSN connecting a 
session With the GGSN that has transmitted a success 
response message to the SGSN, and providing a packet 
based mobile service. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate an 
embodiment of the invention, and, together With the descrip 
tion, serve to explain the principles of the invention: 

[0028] FIG. 1 shoWs a block diagram of a general GPRS 
system; 

[0029] FIG. 2 shoWs a block diagram of a GPRS system 
having multiple GGSNs according to a preferred embodi 
ment of the present invention; 

[0030] FIG. 3 shoWs a block diagram for a reference of 
job partition of the multiple GGSNs of FIG. 2 according to 
a preferred embodiment of the present invention; 

[0031] FIG. 4 shoWs a routing table of an edge router of 
FIG. 2 according to a preferred embodiment of the present 
invention; 
[0032] FIG. 5 shoWs a process block diagram of a method 
for selecting the multiple GGSNs of a GPRS system using 
a dynamic IP according to a preferred embodiment of the 
present invention; and 

[0033] FIG. 6 shoWs a process block diagram of a method 
for selecting the multiple GGSNs of a GPRS system using 
a static IP according to a preferred embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0034] In the folloWing detailed description, only the 
preferred embodiment of the invention has been shoWn and 
described, simply by Way of illustration of the best mode 
contemplated by the inventor(s) of carrying out the inven 
tion. As Will be realiZed, the invention is capable of modi 
?cation in various obvious respects, all Without departing 
from the invention. Accordingly, the draWings and descrip 
tion are to be regarded as illustrative in nature, and not 
restrictive. 

[0035] FIG. 2 shoWs a block diagram of a GPRS system 
having multiple GGSNs according to a preferred embodi 
ment of the present invention. 

[0036] Referring to FIG. 2, the GPRS system comprises 
an SGSN 201, a GPRS netWork 202, a multiple GGSN unit 
210, an FA 203, an operator netWork 204, a DNS 205, a 
DHCP 206, an edge router 207, and a public netWork 208. 

[0037] The multiple GGSN unit 210 includes a plurality of 
sub-GGSNs 210-1 through 210-n, each of Which performs 
an identical function. 

[0038] The GGSNs 210-1 through 210-n are indepen 
dently operated according to a load distribution concept, and 
When a ?rst one of the nodes is doWn, another node performs 
the functions of the ?rst node. 
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[0039] Also, a user considers the GGSNs 210-1 through 
210-n as a single multiple GGSN unit 210, and he does not 
need to be aware that the multiple GGSN unit 210 includes 
a plurality of nodes. 

[0040] By using the above-noted structure, When one of 
the nodes is malfunctioning, other nodes perform the GPRS 
system service, thereby preventing service interruption and 
increasing availability. 

[0041] Further, since many nodes distribute routing to 
perform it, traf?c increase and decrease is ?uently managed 
by controlling the con?guration of the GGSNs 210-1 
through 210-n according to traf?c volumes. 

[0042] Job partition of the respective GSNs 210-1 through 
210-n in the multiple GGSN unit 210 Will noW be described. 

[0043] FIG. 3 shoWs a block diagram for reference to job 
partition of the multiple GGSNs of FIG. 2 according to a 
preferred embodiment of the present invention. 

[0044] Referring to FIG. 3, the GGSNs 210-1 through 
210-n allocate a static IP or a dynamic IP according to a 
request by the user. When a mobile station is allocated an IP, 
the routing is performed on the corresponding IP by the 
allocated GGSNs 210-1 through 210-n until the correspond 
ing session is terminated, and accordingly, the job partition 
of the respective GGSNs 210-1 through 210-n uses IP 
addresses. 

[0045] Therefore, as shoWn in FIG. 3, When the dynamic 
IP has a range from an area A to an area N, and the static IP 
has a range from an area a to an area n in the multiple GGSN 

unit 210, the GGSN1210-1 manages the areas A and a, and 
the GGSN2210-2 manages the areas B and b, etc., thereby 
performing job partition. 

[0046] When a mobile station requests a session setting, 
the respective GGSNs 210-1 through 210-n having the 
above-described job partition may allocate a static IP and a 
dynamic IP allocated to them, and packet routing is per 
formed on the allocated IP until the session is ?nished. 

[0047] An edge router in the GPRS system having mul 
tiple GGSNs according to the preferred embodiment of the 
present invention has a routing table for packet routing of the 
job-partitioned GGSNs 210-1 through 210-11. 

[0048] FIG. 4 shoWs a routing table of the edge router 207 
of FIG. 2 according to a preferred embodiment of the 
present invention. 

[0049] Referring to FIG. 4, it is required for the edge 
router 207 to set and store a routing table so as to select 
respective GGSNs 210-1 through 210-n When transmitting 
the packets provided through the public netWork 208 (e.g., 
the Internet) to the multiple GGSN unit 210. 

[0050] Therefore, since the GGSN1201-1 manages the IP 
address areas A and a as shoWn in FIG. 4, the edge router 
207 sets a neXt hop to go to the GGSN1210-1 so as to send 
a packet to the GGSN1210-1. 

[0051] In the like manner of the above-noted method, the 
edge router 207 sets a neXt hop so that the packet having an 
IP address of an area managed by the respective GGSNs 
210-1 through 210-n may be routed to the corresponding 
GGSNs 210-1 through 210-n. 
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[0052] In this instance, since it is required for the edge 
router 207 to pass through the operator netWork 204 so as to 
interface With the GGSNs 210-1 through 210-n, the edge 
router 207 sets interface information of the routing table 
through an operator netWork interface. 

[0053] Also, entries of the routing table are propagated to 
public routers according to a routing protocol such as the 
RIP and the BGP. 

[0054] A method for selecting multiple GGSNs in the 
GPRS system Will noW be described. 

[0055] FIG. 5 shoWs a process block diagram of a method 
for selecting the multiple GGSNs of a GPRS system using 
a dynamic IP according to a preferred embodiment of the 
present invention. 

[0056] Referring to FIG. 5, the GGSNs 210-1 through 
210-n selected by the SGSN 201 through the APN (access 
point name) rule are given DNS name formats. 

[0057] Hence, the SGSN 201 uses the DNS names to 
request an IP address from the DNS 205 in step S501, and 
When the DNS name is set to be ggsn.etri.re.kr, the DNS 205 
is previously required to be bound to an IP address of the 
GGSN1210-1 through an IP address of the GGSNn 210-n of 
ggsn.etri.re.kr. 

[0058] The DNS 205 responds to all IP addresses matched 
With ggsn.etri.re.kr in step S502, and the SGSN 201 ran 
domly selects one of the IP addresses and sends a session 
request in step S503. 

[0059] In this instance, the random selection of one of the 
GGSNs 210-1 through 210-n generates no problems even in 
the case of receiving an IP from a predetermined node and 
setting a session according to features of a dynamic IP. 

[0060] A method for setting the GGSNs 210-1 through 
210-n is differently applied to the case of a session using a 
static IP. 

[0061] FIG. 6 shoWs a process block diagram of a method 
for selecting the multiple GGSNs of a GPRS system using 
a static IP according to a preferred embodiment of the 
present invention. 

[0062] Referring to FIG. 6, the GGSNs 210-1 through 
210-n selected by the SGSN 201 through the APN rule are 
given DNS name formats in the like manner of the dynamic 
IP. 

[0063] The SGSN 201 requests an IP address of the 
GGSNs having a predetermined DNS name from the DNS 
205 in step S601, and the DNS 205 noti?es the SGSN 201 
of all the IP addresses of the GGSNs having the correspond 
ing DNS name in step S602. 

[0064] The SGSN 201 randomly selects GGSNs from 
among a plurality of nodes to send a session setting request 
message. 

[0065] For eXample, When the SGSN 201 randomly 
selects the GGSN1210-1 and transmits a session connection 
request message in step S603, the GGSN1210-1 determines 
Whether the static IP that requires the corresponding session 
is an IP address in the area that may be processed by the 
GGSN1210-1, and When the GGSN1 cannot process the 
static IP, the GGSN1 processes it as an error. 
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[0066] When the SGSN 201 transmits a session request 
message and fails to receive a success response over a 

predetermined time frame, the SGSN 201 randomly selects 
the GGSN3210-3 to transmit a session request message, and 
When the GGSN3210-3 is able to process the session of the 
corresponding IF, the GGSN3210-3 transmits a success 
response message to the SGSN 201 in step S604 to set a 
session. 

[0067] In the case of using the static IP as described above, 
the session setting is performed until the SGSN 201 receives 
a success response message to the session request message. 

[0068] As described, in order to solve the conventional 
problem for con?guring a GGSN for each speci?c public 
netWork, the GPRS system having multiple GGSNs and a 
GGSN selecting method according to the present invention 
con?gures a plurality of sub-GGSNs, distributes the same, 
and enables a traf?c parallel process to be tolerant of faults 
and ?exible to varying traf?c, thereby increasing perfor 
mance of the GPRS system. 

[0069] While this invention has been described in connec 
tion With What is presently considered to be the most 
practical and preferred embodiment, it is to be understood 
that the invention is not limited to the disclosed embodi 
ments, but, on the contrary, is intended to cover various 
modi?cations and equivalent arrangements included Within 
the spirit and scope of the appended claims. 

What is claimed is: 
1. A GPRS (general packet radio service) system having 

multiple GGSNs (gateWay GPRS supporting nodes,) con 
nected to a public netWork, for providing a packet-based 
mobile service, comprising: 

an SGSN (serving GPRS supporting node) for controlling 
a connection operation according to a session request of 
a mobile terminal for receiving the packet-based 
mobile service, and transmitting a packet according to 
a connected session; 

a multiple GGSN unit including a plurality of sub 
GGSNs, selected by the SGSN according to a session 
request by the mobile terminal, for performing a gate 
Way operation betWeen the GPRS system and a public 
netWork so as to transmit and receive packets; 

a DNS (domain name system) for storing DNS names and 
IP (Internet protocol) information in the GGSNs of the 
multiple GGSN unit according to selection of the 
SGSN, and managing the same; 

an operator netWork connected betWeen the multiple 
GGSN unit and the public netWork, for managing the 
DNS and communication; and 

an edge router provided at the ?nal end point of the GPRS 
system, for performing packet routing betWeen the 
GPRS system and the public netWork. 

2. The system of claim 1, Wherein each sub GGSN in the 
multiple GGSN unit manages address areas of a static IP and 
a dynamic IP. 

3. The system of claim 1, Wherein the edge router has a 
routing information table according to address areas of a 
dynamic IP and a static IP allocated to the sub GGSN of the 
multiple GGSN unit, and uses the routing table to route the 
packet received from the public netWork to the correspond 
ing sub GGSN. 
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4. A method for selecting a GGSN (gateWay GPRS 
supporting node) using a dynamic IP in a GPRS (general 
packet radio service) system including an SGSN (serving 
GPRS supporting node) for controlling a connection opera 
tion according to a session request of a mobile terminal for 
receiving the packet-based mobile service; a multiple GGSN 
unit including a plurality of sub GGSNs, selected by the 
SGSN according to a session request by the mobile terminal, 
for transmitting and receiving packets; and a DNS (domain 
name system) for storing DNS names and IP (Internet 
protocol) information in the GGSNs of the multiple GGSN 
unit according to selection of the SGSN, comprising: 

(a) the SGSN receiving a session connection request 
provided by the mobile terminal, and enquiring for a 
GGSN IP address using the DNS name; 

(b) the DNS checking that the GGSN IP address enquiry 
from the SGSN has been received by the DNS name, 
and notifying the SGSN of IP addresses of all the 
GGSNs having the corresponding DNS name; and 

(c) the SGSN randomly selecting one of the GGSNs from 
among the IP addresses of the GGSNs received from 
the DNS, and transmitting a session connection request 
message to connect a session, and providing a packet 
based mobile service to the mobile terminal. 

5. A method for selecting a GGSN (gateWay GPRS 
supporting node) using a static IP in a GPRS (general packet 
radio service) system including an SGSN (serving GPRS 
supporting node) for controlling a connection operation 
according to a session request of a mobile terminal for 
receiving the packet-based mobile service, a multiple GGSN 
unit including a plurality of sub GGSNs that are selected by 
the SGSN according to a session request by the mobile 
terminal, for transmitting and receiving packets, and a DNS 
(domain name system) for storing DNS names and IP 
(Internet protocol) information in the GGSNs of the multiple 
GGSN unit according to selection of the SGSN, comprising: 

(a) the SGSN receiving a session connection request from 
the mobile terminal, and enquiring for a GGSN IP 
address using the DNS name; 

(b) the DNS checking that the GGSN IP address enquiry 
from the SGSN has been received by the DNS name, 
and notifying the SGSN of IP addresses of all the 
GGSNs having the corresponding DNS name; 

(c) the SGSN randomly selecting one of the GGSNs from 
among the IP addresses of the GGSNs received from 
the DNS, and transmitting a session connection request 
message to stand by for receipt of a success response 
message; 

(d) the SGSN removing a corresponding GGSN, ran 
domly selecting another GGSN, and transmitting a 
session connection request message to it to repeat (c) 
until the success response message is received, When 
the SGSN has not received the success response mes 
sage; and 

(e) the SGSN connecting a session With the GGSN that 
has transmitted a success response message to the 
SGSN, and providing a packet-based mobile service. 


